Abstract. In order to use distributed encode on the condition of the limited bandwidth, this paper introduced a layered coding method into the distributed coding, and a new coding method of w-z frame was advanced using high-frequency information in the distributed coding side. Experimental results show that the effect of this algorithm is superior to H.263+ when the bandwidth is small.
Introduction
With the development of wireless sensor network, especially the widespread use in areas such as video surveillance, the development of appropriate coding scheme is very necessary for wireless multimedia terminals. The distributed lossless coding theory was proposed in 1970s, realized that the coding complexity was transferred from the encoding side to the decoding side [1] [2] [3] . And the claim is met that the processing capacity of terminal apparatus and very limited power resources [4] [5][6] [7] . However, it did not consider likely to cause the wireless link bandwidth changes in the environment [8] [9] [10] . This article introduced layered coding ideas into distributed encode. W_Z frame was adopted by a layered frequency domain approach, where the low-frequency part in the W_Z frame served as the base layer of the image, and the high-frequency part served as an enhancement layer [11] . While using the side information features in distributed encode, the partial side information was instead of the enhancement layer ones in layered coding when the network bandwidth is small. A simple and efficient coding scheme was designed to meet the change of the wireless network.
Design on W-Z Frame Layered Coding
Based on statistical analyzing the orthogonal transform coefficients of encoded image and edge information, the transform domain coefficients were layered transmission. The video image after the DCT transform can be divided into four sub-blocks as shown in Figure 1 (a) [12] . The images after a second DWT simplified calculation can be divided into five sub-blocks as shown in Figure 1 (b) [13] . Table 1 and Table 2 are given the statistical DCT and DWT coefficients of side information between the foreman and the coastguard images. It can be found that the low frequency region (DCT: LL area, WDT: LLL region) contains most of the energy of the original image, while that of the rest is less. Meanwhile the statistical characteristics of the side information are very similar to those of the original image. When the image was manipulated by DCT transform, LL coefficients served as the base layer, and the remaining three sections served as enhancement layer. When the image was manipulated by DWT transform, LLL and LLH coefficients served as the base layer, and the remaining three sections served as enhancement layer for encoding and transmitting, as shown in Figure 2 . At the decoder, the base layer and enhancement layer were gradually received. If the network was restricted, the bit stream of enhancement layer did not receive, instead of the relevant portion of the side information. 
Experimental Results and Analysis

DCT Transform
For DCT transform in the image, this article would divide enhancement layer into two parts where HL and LH as the first enhancement layer, HH as the second one. At the receiver, the phenomenon was simulated that only the basic layer and the first enhancement layer were received. Figure 3 and 4 show the decoded image of the foreman and coastguard video sequence with the help of the side information. When all enhancement layers were received, decoded image was the same as the original image. Figures 5 and 6 show the decoder image quality of the first 100 frames after receiving hierarchically of the above two sequences. In figure, for the curves of basic layer 1 and first layer 1, the high frequency information of edge information is used in decoding process. For the curves of basic layer 2 and first layer 2, side information is not used, and zero value is used for the high frequency quantization coefficient of image decoding. When using the edge information of high frequency information, the difference between basic layer 1 and first layer 1 is not big, and the effect of decoding peak signal-to-noise ratio (SNR) in more than 30 db, because the side information is included most of the high frequency information for decoding. The SNR with side information is better than the SNR without side information. In the distributed coding, the decoding effect of the layered coding can be improved by using some information of edge information. Due to the motion in video sequence of foreman is gently, the SNR of decoding is better than video sequence of foreman coastguard.
DWT Transform
When the image is performed by the DWT transform, H2/LH layer served as the first enhancement layer, and H sub-block served as the second enhancement layer. At the receiver, the base layer or enhancement layer is received only in simulation. Figures 7 and 8 show decoded images of the video sequence of foreman and coastguard with the help of the side information. When all enhancement layers were received, decoded image is the same as the original image. Figure 9 and Figure 10 respectively show the SNR of decoded image for two sequences with the first 100 received frames. For the video of foreman, SNR with side information is better than SNR without the side information. The same is true for video of coastguard. However, the SNR of coastguard with side information.is better than without side information after receiving the first enhancement layer. The high speed motion of the image makes the information of H sub block of the image change rapidly, and the H sub block of the side information is different from the H sub block of decoding frame.
Decoded SNR under the Limited Bandwidth
Figures 11 and 12 were the SNR of w-z frame after using Hierarchical encode, and compared with two standard coding (those are H.263 + intra-frame encoding and H.264 intra-coding [14] ). The video of foreman and coastguard results are similar each other. In the case of low bit rate, the SNR is better and generally higher than H.263 +, but lower than the H.264. In the case of high bit rate, the effect grows slowly and is lower than H.263 + and H.264. Meanwhile, the effect of the foreman is superior than the coastguard. It is shown that the algorithm of this paper has better effect when the image change is relatively smooth.
Conclusion
The layered coding method and the distributed coding is combined in this paper. The w-z frame was divided into high frequency and low frequency portions. The low frequency portion served as the base layer in the layered coding, and the high frequency portion served as the enhancement layer. When the transmission bandwidth was restricted, high-frequency information of the side information in the distributed encoding was instead of the enhancement layer for image decoding. Experimental results show that the effect is better than H.263 + at low bit rates.
